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REMARKS 
Claim Amendments 

Claim 1 has been amended to include the limitations of claims 
2 and 3 and as described below. 

Claims 2 and 3 have been canceled. 

Claim 8 has been amended to change the recitation xv a 
physiologically active ingredient" to "a pharmaceutical^ active 
ingredient". This amendment is supported by the description on 
page 31, lines 1-5, of the specification and by claims 2 and 3. 

New claim 14 has been added to the application. New claim 14 
is supported by the description on page 18 , lines 3-5 and 9-12, of 
the present specification. 

ACTION 

Claim R&jections - 35 USC § 112 

The Office is rejecting the claims as being indefinite under 
the second paragraph of 35 U.S. C. § 112 relating to the terminology 
"wild- type human serum albumin." The position of the Office is 
that this terminology would not be understood by a person of 
ordinary skill in the art because the specification does not define 
the terminology. 

Applicants respectfully submit that the terminology "wild-type 
human serum albumin" is a term of art having an art -recognized 
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PATENT APPLN. WO. 10/534,874 
RESPONSE UNDER 37 C.F-R. §1.111 

meaning. As evidence of this fact, applicants are submitting 
herewith abstracts from the following three prior art publications : 

(1) Petersen, Charles E. et al., "Mutations in a Specific 
Human Serum Albumin Thyroxine Binding Site Define the 
Structural Basis of Familial Dysalbuminemic 
Hyperthyroxinemia" , The Journal of Biological Chemistry, 
Vol. 271, No. 32, pp. 19110-19117 (1996); 

(2) Liu, Ronya et al., "The Role of Electrostatic 
Interactions in Human Serum Albumin Binding and 
Stabilization by Halothane" , The Journal of Biological 
Chemistry, Vol. 277, No. 39(?), pp. 36373-36379 (2002); 
and 

(3) Yang, Jinsheng et al., "Structural insights into human 
serum albumin-mediated prostaglandin catalysts" , Protein 
Chemistry (2002), 11; 538-545. 

Moreover, the meaning of the terminology "wild type human 
serum albumin" recited in the claims is generally the same as that 
of "naturally occurring human serum albumin" and, as described in 
the present application, means albumin whose amino acid sequence is 
the same as that of "naturally occurring human serum albumin" (see, 
for example, page 18, lines 5-12, of the specification). 

Applicants have also amended claims 1, 7 and 8 to recite that 
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PATENT APPLN. NO. 10/534,874 
RESPONSE UNDER 37 C.F.R. SI. Ill 

the wild type human serum albumin is " genetica lly recombined wild 
type human serum albumin" . This amendment is supported by the 
description on page 18, lines 10-12 of the specification, that 
Miln the present invention, it is preferred to use a genetically 
recombined albumin since there is no risk of infection."- 

Removal of the 35 U.S.C. § 112, second paragraph, rejection is 
in order and is requested. 

Claim Rejections - 35 USC S 102/35 USC § 103(a) 

Claims 1-2, 5-6 and 8 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Kamps et al. (Biochimica et Biophysics. Acta 
1278 (1996); hereinafter "Kamps"). Claims 1-13 are rejected under 
35 u.S.C. 103(a) as being unpatentable over Tardi et al. (J. 
Immunological Methods, 1997; hereinatfer "Tardi"), alone, or in 
combination with Jacobsen (U.S. Patent Application Publication No. 
2002/0132328) or Mayo (U.S. Patent Application Publication Wo. 
2002/0146406). Claims 1-13 are rejected under 35 U.S.C- 103(a) as 
being unpatentable over Zalipski (U.S. Patent No. 6,180,134) in 
view of Kamps, optionally in combination with Jacobsen or Mayo, or 
over Kamps, optionally with Jacobsen or Mayo, in view of Zalipski. 

The 35 U.S.C. § 102 rejection over KampB is overcome by the 
amendment to claim 1 to recite that a pharmaceutically active 
ingredient is contained in the liposome. 
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RESPONSE UNDER 37 C.P.R. §1.111 

Reconsideration of the 35 U.S.C. § 103(a) rejections is 
respectfully requested. 

Tardi shows in Fig. 1 plasma elimination of PEG- liposomes with 
and without surface associated ovalbumin. It is clear from Fig. 1 
that PEG- liposomes with surface associated ovalbumin are eliminated 
from the circulation at a rate faster than that observed for 
control liposomes (refer to "Results" beginning on page 141, left 
column) . That is, the retention of liposomes with surface 
associated ovalbumin in the blood is distinctively lower than that 
of PEG- liposomes without surface associated ovalalbumin. 

However, in the present invention, as shown in Fig. 1 of the 
present application, retention of liposomes in blood is 
significantly improved by bonding PEG and wild-type human serum 
albumin to liposomes, as compared when only PEG is bonded to 
liposome. The showing of Fig. 1, when considered with the 
teachings of Kamps, shows that, unexpectedly and contrary to the 
assertion in the Action, ovalbumin and wild- type human serum 
albumin are not equivalents and produce significantly different 
results when bonded to PEG. This showing rebuts the Office's cases 
of obviousness and overcomes the 35 U.S.C. § 103(a) rejections. 

Removal of the 35 U.S.C. § 102 and 35 U.S.C. § 103(a) 
rejections is also in order. 
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A notice of allowability is respectfully requested. 

The foregoing is believed to be a complete and proper response 
to the Office Action dated November 25, 2008 

In the event that this paper is not considered to be timely 
filed, applicants hereby petition for an appropriate extension of 
time. The fee for any such extension and any additional required 
fees may be charged to Deposit Account No. 111833. 

In the event any additional fees are required, please also 
charge our Deposit Account No. 111833. 



Crystal Gateway 3 
Suite 1105 

1215 South Clark Street 
Arlington, VA 22202 
Tel: (703) 412-9494 
Fax: (703) 412-9345 
RJK/ff 



Respectfully submitted, 




Reg. NO. 25,401 
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Smictural insights into human serum albumin-mediated 
prostaglandin catalysis 
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Abstract 

Previous suuJIe* have shewn that many arochidonie acid itictiboliics bind (A hum tin serum albumin (H5a) 
and that tho metabolism of these molecules is altered as 0 rcfuU of binding. The present study attempted to 
gain insights Into tho m ecn anftms by which pr ostaglandins bound to subdomoln 2* of MSA metabolized 
by catalytic ptdotsbob, The breakdown of tho prostaglandin I S-kcto-KJEz to 1 5«j:eio-PGA 3 and JS-kcta* 
pOi% In tho presence of wltd-typo HSA and a number of ijubdomain 2a mutants was examined using a ^ 
Previously validated spectroscopic method which mohfon obsarbance xit SOS am. The jspecjes examined 
u*?iVi4 ch?s method W wHo^pc HSA, JC199M, F2IIV, W2I4L, R21HM, R218P, R2J3H, 

It222M, H242 V* and bovine scrum albumin* Previous tttrdio* of HSA-medbtcd catalysis indexed 

that the breakdown of HSA-bnund prostaglandin* result* from an alkaline mlcrocnvlromnent In the binding 
Sita Our results uhaw Ihnt the catalytic breakdown of HSA-bound 1 M<ctO-PGE 2 10 l54wtc-PGBj results 
Own two specific pracessts which axe modulmed by specific amino acid residues. Specifically, some omlna 
acid residues modulate the rate of stop 1, tho cnrrvcralon of 15-keto-PGE* to IS-kcto-PCA^ while other 
residue modulutc the rate or atop 2» the conversion or IS^cto-PGAa K> tS-kcto-PGB-t. Some residues 
modulate the rate of steps 1 and 2. In total, whfjo our results support Ore involvement of certain basic amino 
acid residues In tho cataboltan of HSA-bound 1 5-keto-PGE^ our data suggost that metabolism of HSA- 
bound prostaglandins may bo a more complex and specific proccitf than previously thought 

Keywords! Human scrum albumin; prostaglandins catalysis; binding site; ske-dlrccted mumficnesi? 



The Structures of the first two prostaglandins. prOftagland* 
Ins 5, end Fj {PGE, and POP,) were elucidated in 1962. as 
more prosinfliundins wero discovered U soon became clcaf 
thai they all shored a similar chemical structure, namcfy 
thoy wore 20-carbnn unsowraiai carboxylic odds with a 
cyclopomano ring, all of which were derived from me pre- 
cursor orachWonlc acid. It was soon foimd-that arachidonie 
acid was a precursor for other ehcmkoUy related bioto&i- 
colly active molecules such as prostacyclin CPGJ 2 ), trflrom- 
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boxuncSy and Icukolrluncs* For u more complete background 
and synthesia pathways Showing iho mierrclotlondilpj 
among tho above compounds, the reader Is referred to the 
pharmacology mxc by Campbell and HoJushka (1996). 

The genera) Instobllliy of prostaglandins and related com- 
pounds In aqueous media has complicated attempts to un- 
ravel tho many biological roles played by these nighty ac- 
tive signaling raoTeculcs. It become apparent early on in 
prostaglandin resuorch thai proteins la the blood might play 
an important rpic in modulating die biological activities of 

those compounds by binding to and mbiltehg or destabi- 
lizing certain prostaglandins. A series of binding studies 
using radiolabeled PGEj, PGEj, PGA,, and PGF a found 
thai Che only plasma protein that significantly binds to the 
above prostaglandins is human scrum albumin (HSA) (Raz 
1*72). AhhouBh the affinity of HSA for a variety of blo- 
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Mutations in a Specific Human Serum Albumin Thyroxine Binding 
Site Define the Structural Basis of Familial Dysalbuminfcmic 
Hyperthyroxinemia* 

(Received for publication, April 1. 133$. and in roviied form, Moy 10, X&dtt) 

Charles Er Potcnwn, Chung-Eun Ha. David M. Jameson, and NadUpuraxn V< Bhugavan* 

From ih» PrparujwTt qtBUxhtmtitiy and Blvpbyjtci VntvtTjty cf HswnJf, Honolulu, Hfiwntt $C#22 



Th& fami l ia l dysalbuminamle nynorthyrcodncrnia 
(FDH) phwiotypQ result* from a natural homcua scrum 
albumin (HSAJ mutant with hlsridinn inaieaad of argi- 
nlne at amino add position 218* Tnls mutation results in 
Mi enhanced oiUnUy for thyroxine* Sitfi-dlrccted mu- 
taganesis ond a yeast protein ejqpres Hon system Wort? 

^ > uMd Co synthesize wild type HSA and FDK HSA as woU 
as several other MSA mutants. Studios on the binding, of 
thyroxin* to thnao HSA specie* using eqtxUlbrluzn dlajy- 
>iS and quenching of tryptophan ZZ1 fluorescence nug- 
ft<wt chat the FDH mutation. ftfToCts A a ingle thyroxine 
binding site located In the ZA subdamntn of HSA. Sico- 
directed mutagen o«U of HSA and thyroxin* analogs 
war* used to nbcaininformatian about Uio mnchftfUsm of 
thyroxin* binding CO both wfld typo and FDH HSA. 
These studies suggest that tho guaWdino group of nrg> 
S nine at mhlao acid posadon 218 in wild type HSA 1* 
Involved In an uAravorahle binding Interaction with the 
amino group of thyroxine, whereon htstlcUne at amino 
acid position ZX9 In FDH USA is Involved in a lavorabla 
binding interne clan wirti thyroxine, Nc fiche* orginfne at 
amino ucid position zzz nor tryptophan at amino add 
position 214 appears go favorably influence the binding 

— -i> uf tttyro^W to wild tvoe HSA, 



Familial dyialbumliitralr by pnTthynaatlownUx (FDH), 1 an au- 
tosomal dominant condition tn which cho to col thyroxine level 
in strum is nitrated white the foe thyroxine level is normal, 
rccuJtx from the presenet of an abnormal human serum albu- 
min (HSA} with an enhanced arcinlry for thyroxine (1). Ab 
though this condition hod been widely reported tho uwdicaj 
literanira (i-ft), eh* melccute basis of FDH was not known 
until the ldcntmcaUon of n single point muraiion la the HSA 
gene GfauvnrRl FDH mdividuafc resulting in the substitution or 
hiscldlnc for nrginlnc amino add position 21 g {9). ThJS result 
wax con&rmpd by another study In whim the same mutation 
was identified tai pt)K indlvlouals irom eight unrelated fami- 
lies (10). Recently, it was shown that raomhmnnfy produced 
F&W HSA h&S an enhanced eitlnliy for thyrojdno similar %a 
dint seen for natural FDH HSA {It), u result that confirmed 
that all of cho auarmaoon necessary to generate the FDH 

*Tlrt5 work Wa svppfirnul in part by iha fiffiee of Teehnology Tffoas- 
for and Economic Devel ojwnenc eroie Uftivcoisy orFWnii. The costs or 
puOUtotion or thli amd* wnnj defrayed in pprt fey the payment of page 
charge, ThU OfUde Wit thefofoe Qd horoby TO&Cbd'*admtIiematf 
In UCCOnlnncc with lH U-S.C Seolfm 1734 «©U>Jy tn indifiOto ihla /bet. 

t To wlMMd tfdfrcipOnaodCQ shsaU bo addraaed: Dept. of Hiochemis- 
ay and Sloahyekfl, Unto>ral<y of HawaD. I960 EostAVe^ RrU, Hono- 
lulu. Hi WKW, ToU 5W*9503l90; Pa» B0B-S20.fi<sfifl. 

* The nbtarevlftdnnB u*rtf ort; FDH, f AtTatlal ^yiOltal mln&mls hypur- 
thyrwincrnint HSA. human wtwn aBmratn; FES, phajphAte-buttarw) 
saline: TA, tctraiAttothyroOMU^ at«U Ti ( ^S'-tfuodachymnlnqj Tp, 



phen^ypo ^ Cflncoinca In the PDH mutation. 

The hlndlng of thyroxine co HSA has been extensively *ni4» 
led yet cha molocular basis of this interaction ronatos 

obscure, Early stu^tos usod oquUlbnum dtalysb n measure the 
binding of radiolabeled thyroxine and radl&iaoclcd dvyrnstuie 
anMogs to HSA interpretation or those resulD wm compltr 
cared by the observation of several binding components, which 
were dimculc to f esolvei For example* some of thoso «tu43os 
aadgned four ttqual binding Mtcs for thyroxine: with dissoda- 
uan constants (JCJ of CO km (12~14), wborass athor studies 
resdlved the binding data into two sices with &, values of 3*6 
and aix sites witn /revalues or 25 au (is-it>). Data urom 
other oquOibrium dialysis ^evdlos woro intorprotod ns Htung 
best ro a multi-sire model with one high affinity site iKr value 
of 0-S3 am) and aU lower affinity dtc C^ tf values of 16 /xMj (17). 

The aCbreTnonciened reiults Indicated that HSA has multiple 
thyroxine binding sites, whereas the esiseenoB or a sptdflc 
thyroxlno binding site in cha 2A subdomain of HSA was sug- 
gested by other obMrvatians. Specifically, the 2A sub domain 

has bean shown to ba on* efth* two principal bfndios sites an 
HSA tor small hydrophobic Uganda Binding studies 

with proteo^yxJc HSA fragments have shown that the high 
affinity bilirubin binding site or HSA hi located in the 2A 
sunaemain (23). C3ther stadias have shown That thyreaane com* 
petoa with bilirubin binding at this high affinity bilirubin bir*d> 
tag xitc, suggesting that the sites for these two llgands overlap 

HSA contains a single tryptophan residue ax amino add 
position Zl4* whkh is located in the 2A MjMomain, and the 
OuoreSioneo of this trypmohsn is quenched by me binding of 
thyroxine (23, 3D). This quenching has been exploited to meas- 
ure the binding or thyroxine <Z3 4 3$, bilirubin (31), and a 
number of other 2A lifiands {32-34), Studies measuring thy* 
rttdna binding to HSA by the fluorescence quenching method 
indicated a singlo high efllnicy alee with & value of 0.6a um 

(Z3) , in doao ogroemenc wiin the high nfllnliy ana (fC d nf CAA 

I&0 dotermUiod irom equilibrium dialysis ax|>orlmonts (173 ■ 

Tq improve e\jr understanding of the mochanhm of thyrox- 
ine binding to the 2A£ubdamabi of HSA, we used site-directed 
mutagenesis and a protein ucprcssfou system to synthesize 
wild type HSA, FDH HSA, and several HSA mutants. The* 
fluorescence quenching technique* was tmed m measure the 
binding affinity ef thyroxine and the chyroitttia nrmlogs, tec- 
raiodathyroaMBcocid CTA), W.y^odoBhyranlna (T3), 3,5,3'* 
oriiodothyroprnp ionic acid (TP), and X3\5'<riiaa , oth^alne 
(RT3) to wild type HSA and to the HSA mutants (with the 
exception of a mutant in which leucine was substituted for 
trypcDphan). The binning of thyroxine to wild type HSA anfl ta 
the mutants was also measured by equilibrium dialysis. The 
following HSA mutants were synthestead: R21SH (FDH) end 
R219M HSA substituting bbsttdino or rtwlhioxunc for Drglnine 
St amino acid position 218, respectively; W214L HSA sufasti- 
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The Role of Electrostatic Interactions in Htunan Serum Albumin 
Binding and Stabilization by Halothane* 

Received for publication, ifcee 3, 4002, end ia revised farm^ July 9, 2002 
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KbictrOuUitit Interactions' have been proposed OS a 
potentially important force for nnosiliotaes and protein 
binding but hove not yet boon tested directly. In tho 
present study, we nscd wild-typo hvman flortrm afeSSfe 
(HSA) and specific site-directed mutants as a native) pro* 
tein model cd invosriirata tho ralo of qloorroFtatio inter* 
action* ha. lin3oflmm»T)ffiriiTn^ $£x>u£ttiral geometry anal- 
ysis of tho HSA-balOthano complex predicted an. absence 
of stgmfi cent dectront atie interactions, and direct bind- 
ing {tryptophan fluorescence and zonal elurien ehremn- 
togrnphy) and stability C»q» crime At* (hydregOst w 
ahanga) confirmed that loss oC choree in the binding 
m toil, by char sod to n^chatgod mutation b and by chang- 
ing ionic strength ortho buffo*, generally mercasad both 
regional (tryptophan region) and glebe) halothimc/H&A* 
nfrtnity* Tho rcmxltti Indicate chat alocfcroPtatSa interac- 
tion* CTyQ annx cos* cither do not contribute or diminish 
halothane binding to HSA, leaving only the more gen- 
eral hydrophobic end ven der Wools forces as xho major 
oontriba.ta.rii to the binding jntex nctSan* 



Inhalations! oncsOjottca con alter tho activity of a wide vo* 
rioty cf proteins, but tho molecule* aetata of the into roe Uoo^ 
undorlying tho finietionel enact i* ntHl poorly understood. 
C aided by the Mcycr-Ovcxtan correlation between ancithotle 
peteney And AolubUity In a UpM-Uko environment, studios in 
ibo pcuL U\foo decode© hevo conehidod that onratbetfcn roust 
bind to hydrophobic region* within target protein te^eei&Hy 
nsombraee protein, Co, ion channels) through weak van. dor 
WnaU iivtoractioiu ondthohydrophahiee/IbctCl^^EleetrOflt^ 
ieterexnoaa wore eropoood rocaatSy on poCoatfoMy important 
elnding foi-coa botwocBi nae^chotlcj and tatgot prttoiaa (2, 6, 7X 
' Halop^e utome, cupceielly uopriec, arc mora eliictronogntivo 
thnn cftrben etemfl k and thorefoco the Chnlocan bond in neloz^ 
usod in bihalatieaal anewthorica. Ah Initio eeleulattoTiB indn 
cnt?d tbot hetothemehaa a lunallpermanoBt dip{danamant($) t 
which may contribute binding to rolowmt tergots. Simiinr com* 
poundB wish Iohm dip*!* thon holDthano ova poor arw&thotiai, 
eltliough this mf^ht bo puxfticJly cbao to much lo^cr ooluhiUty in 
water (Dv Boeauuo polarity ftfiPOttro to bo an important footoro 
of on esthetics, it ia rcaaanablo to aaoculeto that anaithode 

+Wm wnrkwnaaoppwted by NIGM5, NttUonol InsUtuki »rHotdtb 
GrontH filfiSS end The costs of pubtyqitfon of thli tnkto wcro 
ddhiyod ia part by tb« boymftnt of pn^« cIiavro^ Top «tWo musk 
thciMfttrt bo WcAy nxarkod 'Q&xrtlttMtnf ia OCCtteHnnrw with IB 
V^.C Sectknv 1794 sololy to ijiOjeuo lW» ftsU 

i) To wbotn cormpondenco MiaiDd bu ofldftmaad: Dope, at ammIIimIu, 
UelvcrrtRy orPfinnqylvontD Wodjcrt Omuen 8400 Spreco St.. ? DoUs^ 
^w^hio, PA 13104^283. TtU Si fc6*4Wi07fc 

hVlfttdl; KU^mniLm ' 



htodinff sites contain polar oioiotJos. Charcod resMuO* oueh as 
o^inlne ond lyuino and polar bat nnchoTged aromatic groupa 
with a partial negative charge in tho canter of the ring (9, 10) 
may contribute to tho pelerity of ono) thane hindtnff uttee. Tho 
weakly polar aneitfcctici n^ght therefore interact with tho 
charged roniduoo diroctiy and/or farm dlpole-quiidnjpoto (o 
form of wuh aotion-^) interactions with tho aromatic aide 
chain*, the latter may bo fttrongchenod by tho poidtivoly 
chpjod residue* coordinating tbe move dcetr enega tive end of 
the nne&thette molecule. 

Because fcnetlenalfy hnper feom aneoehetie target* rocoein 
enldontfgod, we touvo made an* of earro^to precoma with 

npprnprLfita binding diameter 0-> IX— ^4>. Doaignn^ pcptadeOi 

tax oxaraplOi have been used to invostigato tho aotoUmne bind- 
ing aite end its ehoraetariHticB, Tn a Bjnthoa'c ftar^li^oeadle 
protein, flub^tutioa of tyrosine for tryptophan decreased an- 
esthetic binding oianiry by ebont eVibldj suggesting that the 
lota donjo oloccron cic^d of tyrooine coordlaeteo the relatively 
pmitavQ ciu) of the wnevthctic molecule leas well (14\ |o the 
prcsont study^ wo bove used heman flomm olbuxnin (HSA) 1 as 
a native protein model to investigate eloctrenatk intoracdona 
directly. HSA ia useful because it satisfies major pharaacedy* 
n Attic crftarlD fbr iimul firing the eaosEhaUe targets (11) and 

baft ahindisg cHmlty ib^holothnnc withia lO^fbld of ito clinical 
J2Caof Bni o hSgh resoletion otractarc of HSA alone end in 
complex with hnlothaao is new evonoblQ (IS). Wo foamed on a 
largo intnxdemain cavity containing the only tryptophan in 
HSA in this study. Previous work boo confirmed tho t onoflthot* 
icj bmd to this region (12, ac), which else contains many 
charged rojidue* (ifi t 17J, IT the maUutivoly positive end nf hal- 
gthanc coordinate^ with the tfoyi torn of tho trypcopbon indole 
ring in a woak catien-^r interaction, than it is possible that 
nearby positively charged residues may coordinate tho rela- 
tively negative briflue re methyl end afhaiothano (I), Wo predict 
tbat lens of positively charged side chains near Trp will eUmi* 
nato an elcctrcatatic eontributiea to halothane binding and 
there faro woakon halotho3iQ*H8A binding conatanls, lb test 
this, wo performed geometrical analysis of HS A <3J&78> end tho 
HSA-boio thane complex structures <1S7B and LS7C), oat- 
prcased nine sitc*dtr6*tcd HSA mutant, and tested thoso for 
altered halothane bhtdrng using fic^raccnce Bpcctanoscopy, 
foaol elution chrcmatograpby, and amide hydrogen oxebongo 
combined with tonie strength exporieionte. 

EXFfiRlMlCNTAi* PXtOCEDUUKS 
Material* 

Hnlothfinc C>l«Biio-l-cHlOTo«S,2,a»^0u0Te^rmo) was obtained 
from Hot ©carbon Labvcutorin (Hncfa m n nrk . NJ), Tha Thymol prasaiv. 

L Tho nhbrovinnDos used ere: HSA, human eerem olbumla; uitB*3A» 
wflaHyooBaA. 
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